Effects of glutaraldehyde polymerization on oxygen transport and redox properties of bovine hemoglobin.
Crosslinking of bovine Hb (HbBv) with glutaraldehyde produces a mixture of low oxygen affinity (P(50)) tetrameric and polymeric Hb species (PolyHbBv). Under physiological conditions the P(50) of HbBv and PolyHbBv were 27 and 35 mmHg, respectively. The dependence of the P(50) on pH and chloride ions and the cooperativity (n(50)) of the protein were diminished as a result of glutaraldehyde modification. Rapid kinetic studies showed greater overall rates of oxygen dissociation (k(off)) with little or no change in the association of CO (k(on)) to the modified protein. The rate of nitric oxide (NO)-induced oxidation of the PolyHbBv was slightly lower than that of HbBv. Autoxidation rate of PolyHbBv was 1.4 times faster than that of HbBv. The reaction of hydrogen peroxide (H2O2) with the ferrous (Fe(2+)) and ferric (Fe(3+)) forms of the proteins led to the formation of a more stable ferrylHb (Fe(4+)) in the case of PolyHbBv. Glutaraldehyde polymerization of HbBv alters its normal allosteric mechanisms, autoxidation kinetics and other related redox properties, which may compromise its function and cause greater toxicity when used as an oxygen transport fluid.